i38                         INTRODUCTORY.
motion of a homogeneous, incompressible, and perfectly plastic mass; a hypothetical substance which, of course, nowhere exists in nature.
399.    Looking a little more closely, we find that the actual motion 'differs considerably from that given by the analytical solution of the restricted problem, and we introduce farther considerations, such as the compressibility of fluids, their internal friction, the heat generated by the latter, and its effects in dilating the mass, etc. etc.    By such successive corrections we attain, at length, to a mathematical result which (at all events in the present state of experimental science) agrees, within the limits of experimental error, with observation.
400.    It would be easy to give many more instances substantiating what has just been advanced, but it seems scarcely necessary to do., so.   We may therefore at once say that there is no question iri' physical science which can be completely and accurately investigated by mathematical reasoning (in which, be it carefully remembered, it Is not necessary that symbols should be introduced), but that there are different degrees of approximation, involving assumptions more and more nearly coincident wurh,. phservation, which may be arrived at in the solution of any particular question.
401.     The object of the present division of this work is to deal with the first and second of these approximations.    In it we shall suppose all solids either RIGID, i.e. unchangeable in form and volume, or ELASTIC; but in the latter case, we shall assume the law, connecting a compression or -a distortion with the force which causes it, to have a particular form deduced from experiment.   And we shall also leave out of consideration the thermal or electric effects which compression or distortion generally produce.   We shall also suppose fluids, whether liquids or gases, to be either INCOMPRESSIBLE or compressible according to certain known laws; and we shall omit considerations of fluid friction, although we  admit the consideration  of friction between solids.    Fluids will therefore be supposed perfect, i.e. such that any particle may be moved amongst the others by the slightest force.
402.    When we come to Properties of Matter and the Physical Forces, we shall give in detail, as far as they are yet known, the: modifications which farther approximations have introduced into the) previous results.
403.    The laws of friction between solids were very ably investir gated by Coulomb; and, as we shall require them in the succeeding' chapters, we give a brief summary of them here5 reserving the more' careful scrutiny of experimental results to our chapter on Properties of Matter.-
404.    To produce sliding of'one solid body on another, the surfaces in contact  being plane,  requires  a. tangential force which; depends,—(i) upon the nature of the bodies; (2) upon their polish, or the species and quantity of lubricant which may have been applied;d one sufficient tfor most practical purposes, is derived from the consideration of the
